Growth-inhibitory factor, metallothionein-like protein, and neurodegenerative diseases.
Growth-inhibitory factor (GIF), which is deficient in the Alzheimer's disease brain, is a 68-amino-acid metallothionein-like protein. GIF is expressed in the central nervous system but not in peripheral tissues including dorsal root ganglion. GIF is immunocytochemically distributed in Bergmann's glia in the cerebellum and astrocytes in the neocortex, hippocampus, striatum, brain stem, and spinal cord. Strong GIF immunoreactivity is localized in astrocyte cell bodies and fine long processes, which are closely associated with neural perikarya and dendrites, such as layers 2-6 of cerebral gray matter, the molecular layer of the dentate gyrus, the pyramidal layer of the hippocampus and spinal gray matter. GIF is induced in reactive astrocytes in the cerebral cortex in cases of meningitis and Creutzfeldt-Jakob disease or in reactive astrocytes surrounding old cerebral infarcts. On the other hand, GIF is reduced in the subset of reactive astrocytes in lesioned areas of degenerative diseases such as Alzheimer's disease, multiple-system atrophy, Parkinson's disease, progressive supranuclear palsy and amyotrophic lateral sclerosis. Reduction of GIF is correlated with neuronal loss. Thus, perturbation in normal neuroglial interaction in degenerative diseases may lead to a reduction of GIF in reactive astrocytes.